
Annals of Agric. Sci., Moshtohor                                                       ISSN 1110-0419 

Vol. 59(4) (2021), xxx  – xxx                                         https://assjm.journals.ekb.eg 

 
 

Effect of Foliar Spray with Some Growth Stimulants on Growth, Productivity and 

Quality of Cucumber Plants Grown under Greenhouse Conditions 
Hadeer, H. E. Bahloul; Nadia, S. A. Shafshak; El Nagar M. Mahran and Zaki, M. El-Said        

Corresponding author:   hadeer.hammam@fagr.bu.edu.eg 

 

Abstract 

A field experiment was carried out under plastic greenhouse at the experimental farm of vegetables, Faculty 

of Agriculture, Benha University during the two winter seasons of 2019/2020 and 2020/2021 to study the effect 

of foliar application with some growth stimulants, i.e., amino acids at 0.5 and 1 g/L, zinc at 1 and 2 g/L, caboron 

(calcium boron) at 2 and 4 ml/L, salicylic acid at 0.5 and 1 g/L, chitosan at 2 and 4 g/L and lithovit (micronized 

calcium carbonate) at 1 and 2 g/L in addition to the control treatment (sprayed with distilled tap water) on 

vegetative growth, chemical constituents of plant foliage, productivity and fruit quality of cucumber plants of 

Craze hybrid. The experiment was designed as complete randomized block with 3 replicates. Obtained results 

showed that treating the plants with the higher level of amino acids i.e.1 g/L followed by caboron at 4 ml/L 

exhibited the highest values for all measured vegetative growth aspects, photosynthetic pigments, 

macronutrients content and total carbohydrates. As for yield productivity, the highest number of fruits/plant, 

fruit yield/plant and total fruit yield/m2 were obtained as a result of spraying cucumber plants with Caboron at 4 

ml/L every 10 days intervals starting 21 days form transplanting with the best physical and chemical properties.   
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Introduction 

 

Cucumber (Cucumis sativus L.) is an important 

vegetable crop and one of the most popular members 

of the cucurbitaceae family. It is eaten as fresh 

vegetable which is an excellent source of vitamin K, 

lignin, flavonoids, triterpenes, antioxidants and 

minerals (Maheshwari et al., 2014). Cucumbers 

have very low calories, and contain no cholesterol or 

saturated fats. It is one of the most important and 

consuming vegetables, fourth one, after tomatoes, 

onions and cabbage (Crosby, 2008). Cucumber is the 

second crop, after watermelon, of the cucurbit family 

that is widely cultivated in the Middle East. In Egypt 

the cultivated area of cucumber was 59720 fed., 

producing 561369 ton with an average yield of 9.41 

ton/feddan (FAO, 2019). After the Egyptian Ministry 

of Agriculture, Economic Affairs Sector, Bulletin of 

Agricultural Statistics, the average number of 

greenhouses cultivated by cucumber is 29876 

thousand greenhouses, reached an area 

approximately 11128071 m
2
, (2018-2019). 

Cucumber is a thermophilic and frost 

susceptible crop, grown best at a temperature above 

20°C. Cucumber crop grows successfully under 

conditions of high light, humidity, soil moisture, 

temperature and fertilizers. Using the controlled as 

greenhouse cultivation is one of the most appropriate 

methods to increase production per unit area (El-

Aidy et al., 2007). The protective cultivation 

supports a favorable environment to cultivate 

desirable crop year round. A greenhouse traps the 

short wavelength solar radiation to create a favorable 

microclimate for higher productivity (Kumari, 

2006). Increasing the productivity of cucumber fruits 

with high quality is considered an important aim that 

could be archived through using the foliar application 

of some stimulant substances.                                                                                   

Amino acids are a well-known stimulant 

which has positive effects on plant growth, yield and 

significantly mitigates the injuries caused by abiotic 

stresses (Kowalczyk and Zielony, 2008)                                                                                                        

Zinc plays an important role in the 

production of biomass. Furthermore, zinc may be 

required for chlorophyll production, pollen function 

and fertilization (Kazemi, 2013)                                                                                          

Calcium is a major component of cell walls 

having 60-70% of its total tissue. It helps in 

maintaining cell wall integrity and membrane 

permeability. Calcium is the basic component of 

many enzymes and is considered as an important 

mineral that regulates fruit quality and enhances its 

post-harvest life through diminishing the 

physiological disorders like water core, bitter pit and 

internal breakdown (Siddique et al., 2017)                                                           

Boron as micro nutrient is one among the 

sixteen essential elements required for the 

completion of plant growth and life. Since, it play an 

important role in many metabolic processes like cell 

wall strengthening and development, cell division, 

sugar transport, hormone development, flower 

production, retention and fruit as well as seed 

development. (Bommesh et al., 2017)                                                                

Salicylic acid as an intracellular growth 

regulator and a growth promoter plays an important 

role in plant development (Giménez et al., 2017). It 

is well known that salicylic acid can be involved in 

plant physiological and biochemical processes 

including photosynthesis, ion absorption, membrane 

permeability, enzyme activity, flowering and plant 

growth and development (Hayat et al., 2007).                                                                                                                                      

Chitosan, a given name to a deacetylated 

form of chitin, is a natural biodegradable compound 

derived from crustaceous shells such as crabs and 

shrimps, whose main attributes corresponds to its 

polycationic nature (Bautista-Baños et al., 2006). 
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An additional positive effect of chitosan coatings is 

related to its ability to extend the storage life of fruits 

and vegetables. Chitosan forms a semipermeable film 

that regulates the gas exchange and reduces 

transpiration losses and consequently fruit ripening is 

slowed down. Because chitosan is applied as a 

coating, generally respiration rate and hence water 

loss is reduced (Terry and Joyce, 2004).                                                                                

Lithovit is a micronized calcium carbonate. 

It contains magnesium carbonate (4%) a source to 

magnesium which plays a role to chlorophyll 

synthesis, it also contains silica (5%) that plays an 

important role in environmental stresses (Raven, 

2003) and also contains calcium carbonate (75%) 

decomposes to CaO and CO2 in leaves stomata, this 

CO2 increases the intensity of photosynthesis.                                                                     

The present study aimed to investigate the effects of 

different foliar application treatments including 

amino acids, zinc, caboron, salicylic acid, chitosan 

and lithovit at two concentrations for each on plants 

vegetative growth, fruit yield and fruit quality of 

cucumber plants under greenhouse conditions. 

 

 

Materials and Methods 

A field experiment was carried out under plastic 

greenhouse at the research farm of vegetables, 

Faculty of Agriculture, Benha University during the 

two successive winter seasons of 2019/2020 and 

2020/2021 to study the effect of some different 

resources of foliar application i.e. amino acids, zinc, 

calcium boron, salicylic acid, chitosan and lithovit at 

two concentrations for each source on vegetative 

growth, chemical components of plant foliage, 

productivity and quality of cucumber. The used 

plastic greenhouse is 9 * 30 m. Cucumber seeds of 

Craze hybrid were sown in seedling trays (84 cells) 

on October 1
st
 for the first season and October 15

th
for 

the second one.                                                                                                                                                                                                                       

Before transplanting the cucumber seedlings, a 

representative soil sample (0-30 cm depth) was taken 

from the experimental field and Physical and 

chemical characteristics of the used soil are shown in 

Table 1. Physical analysis was estimated according 

to Jackson (1973) whereas, chemical analysis was 

determined according to Black et al. (1982). 

 

Table 1.  The physical and chemical analysis of plastic greenhouse soil in 2019/2020 and 2020/2021 seasons. 

Soil properties 
Season 

2019 2020 

Physical analysis:   

Sand (%) 21.00 20.50 

Silt (%) 24.00 24.50 

Clay (%) 55.00 55.00 

Soil texture Clay Clay 

   

Chemical analysis:   

Ph 8.28 8.41 

EC ( mM/cm
3
 ) 1.49 1.57 

Organic matter (%) 2.41 2.23 

Soluble cations (meq/100 g soil)   

Na+ 6.57 6.86 

Ca++ 0.55 0.66 

Mg++ 0.41 0.40 

K+ 0.10 0.12 

Soluble anions (meq/100 g soil)   

Cl
-
 1.41 1.65 

HNO3
-
 1.30 1.60 

SO4
--
 4.92 4.79 

Available elements   

N (ppm) 28.35 29.33 

P (ppm) 10.00 11.00 

K (ppm) 100.00 105.00 

 

The greenhouse was divided into five ridges. The 

width of each ridge was 1.5 m. Seedlings were 

transplanted on two sides of each ridge at 30 cm 

spacing between plants within the row. The 

experimental plot area was 2 m. Cucumber seedlings 

with three true leaves (20 days old) were transplanted 

in the greenhouse (on October 28
th
 for the first 

season and November 4
th

 for the second season). 

Culture practices such as drip irrigation, fertilization, 

diseases and insect control were applied according to 

the recommendations of Ministry of Agriculture, 

Egypt. During the growing period, plants were drip-

irrigated twice a week to maintain 60% soil moisture. 

Plants were trained vertically by intertwining the 

main stem with a vertical piece of polyethylene twine 

suspended from a horizontal, overhead support wire 

2 m above the plant rows.  
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The experiment was a randomized complete 

block design (RCBD) with three replicates. 

The experiment in each season included thirteen 

treatments as follows: 

- Amino acids (at 0.5 and 1 g/L).      

- Zinc (at 1 and 2 g/L).  

- Caboron (calcium boron) (at 2 and 4 ml/L).  

- Salicylic acid (at 0.5 and 1 g/L).      

- Chitosan (at 2 and 4 g/L).                                                                                                                                                                                                                                 

- Lithovit (micronized calcium carbonate) (at 1 and 2 

g/L).                                                                                                     

- Control (plants were sprayed with distilled tap 

water).         

 

Thirteen foliar applications were performed at 3 

different growth stages (starting 21 days after 

planting and every 10 days intervals). 

Data recorded:  

1- Vegetative plant growth parameters:  

Random samples of three plants from each 

plot were chosen after 60 days from transplanting 

and the following measurements were recorded: 

plant height (cm), number of leaves/ plant, leaf area 

(cm2/plant), fresh weight of leaves (g) and picked 

leaves were dried at 70°C for 72 hours, and dry 

weight % per plant was calculated. 

2- Chemical constituents of plant foliage: 
a. Total carbohydrates: It was determined as 

described in fruit chemical content by Stewart 

(1975) by using spectrophotometer.                                                                              

b. Chlorophyll A, B and carotenoids: were 

measured with spectrophotometer (A.O.A.C., 2012). 

c. Mineral elements: i.e. N, P, K, Ca, B, Zn. 

Nitrogen was determined in the digestion product, 

using the Micro-Kjeldahl method (Piper, 1947). 

Phosphorus was determined Spectrophotometrically 

in the above mentioned digestion product, according 

to the method described by King (1951). Potassium 

and calcium were determined in the above mentioned 

digestion product, using the Flame photometer 

according to the method described by Jackson 

(1967). While Zinc and Boron were determined in 

cucumber leaves by atomic absorption 

spectrophotometer as described by Chapman and 

Paratt (1961).     

3- Fruit yield: 

a. Number of fruits/plant: It was recorded as the 

total number of harvested fruits per plant throughout 

the growing season and was divided by the number 

of plants per plot.       

b. Yield/ plant (kg): It was recorded as the total 

weight of the picked fruits throughout the harvesting 

season and was divided by number of plants per plot.                                                                                                        

c. Total fruit yield/m
2
: Determined for all picked 

fruits and calculated as total fresh weight per 

quadrate meter.    

d. Physical Fruit quality: 

Data concerning fruit characteristics were collected 

when fruits reached the marketing fruit size. Ten 

fruits were taken to determine the following 

parameters: average fruit length (cm),  fruit diameter 

(cm),  average fruit weight (g) and average fruit 

firmness that was determined in a random sample of 

five fruits for each experimental plot by using 

Digital’s Penetrometer (PCE-PTR.MITPC, USA) 

with a needle 8 mm in diameter. 

e. Chemical Fruit quality:                                                                                         

A random sample of 10 fruits from each 

experimental plot at market stage was taken to 

determine the percentage of total soluble solids 

content (TSS) by using the hand refractmeter 

according to (A.O.A.C, 2012). 

Vitamin C:  It was determined using the indicator of 

2,6 dichlorophenol indophenol for titration as the 

method mentioned in A. O. A. C. (2012).  Reducing 

and non-reducing as well as total sugars: They 

were determined by using the method described by 

Lane-Eynon (1923).  

Statistical analysis:    

The statistical analysis was carried out using 

SPSS, ver. 25 (IBM Corp. Released 2013). All data 

were statistically analyzed using completely 

randomized block design with 3 replicates and the 

different treatments were compared by using the least 

significant difference test (L.S.D.) at 5% level of 

probability Snedecor and Cochran (1991). 

Results and Discussion 

 

1. Vegetative growth characteristics: 

Data presented in Table 2 show the effect of 

foliar application with some growth stimulants such 

as amino acids, salicylic acid, calcium boron, zinc, 

chitosan and lithovit at two concentrations for each 

on vegetative growth characteristics of  cucumber 

plants of Craze hybrid during the two winter seasons 

of study (2019/2020 and 2020/2021). 

As for the effect of foliar spray treatments on 

vegetative growth characteristics such data in Table 2 

indicate that all measured growth traits, i.e.,  plant  

height, number of leaves/plant,  leaf area and  dry 

matter % were significantly affected as a result of 

spraying cucumber plant with amino acids (at 0.5 and 

1 g/L), salicylic acid (at 0.5 and 1 g/L), caboron (at 2 

and 4 ml/L), zinc (at 1 and 2 g/L), chitosan (at 2 and 

4 g/L), lithovit (at 1 and 2 g/L)  three times during 

the growing season starting 21 days after 

transplanting and every 10 days by intervals 

compared with the control treatment. In this regard, 

treating the plants with amino  acids followed by Zn 

and caboron at its higher used rated exhibited the 

highest values for all measured growth aspects 

compared with other tested treatments. In this 

connection, such superiority in morphological 

characteristics of plants due to spraying with amino 

acids, zinc or caboron may be due to their 

constituents that comprise amino acids, antioxidants 

and mineral constituents. In this respect, such 

constituents might play a main role as cell 

component that could affect cell formation, cell 

division and elongation that consequently led to 
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enhance plant growth. Furthermore, the superiority 

of amino acids may be due to their important role in 

plant metabolism and protein assimilation which is 

necessary for cells formation and consequently 

increased fresh and dry matter of plant. Obtained 

results are similar to those obtained by Fahmy 

(2012), Bayoumi et al. (2009) and Kazemi (2013) 

on cucumber in case of amino acids, Ibrahim et al. 

(2021) on strawberry in case of zinc, Elsharkawy et 

al. (2017) and Siddique et al. (2017) on cucumber in 

case of calcium, Abbasi et al. (2020) on cucumber 

and Ibrahim et al. (2021) on strawberry in case of 

boron, and Abd El-Hady and Abd-Elhamied 

(2018) on cucumber in case of chitosan and Abd El-

Hady and Abd-Elhamied (2018) on cucumber in 

case of lithovit. 

 

Table 2.  Effect of foliar application with some growth stimulants on vegetative growth of cucumber plants of 

Craze hybrid during (2019/2020) and (2020/2021) seasons. 

Treatments 

Plant height (cm) No. of leaves Leaf area (cm2) 
Leaf fresh weight 

(g) 

Leaf dry matter 

(%) 

1st 

season 

2nd 

season 

1st 

season 

2nd 

season 

1st 

season 

2nd 

season 

1st 

season 

2nd 

season 

1st 

season 

2nd 

season 

Caboron                   

(at 2 ml/L) 
117.8 143.9 24.3 33.0 178.0 215.8 4.2 5.3 17.3 18.6 

Caboron                  

(at 4 ml/L) 
119.8 153.9 24.7 33.2 181.1 219.3 4.4 5.5 17.4 18.7 

Salicylic acid                   

(at 0.5 g/L) 
110.7 139.4 23.7 29.7 163.1 203.1 4.0 5.3 17.4 18.9 

Salicylic acid               

(at 1 g/L) 
116.7 141.7 23.7 30.4 170.7 210.2 4.1 5.3 17.7 19.2 

Amino acids    

(at 0.5 g/L) 
125.0 156.1 25.7 33.6 188.8 263.3 4.8 5.9 19.5 22.0 

Amino acids    

(at 1 g/L) 
127.2 157.8 26.3 37.9 194.4 289.7 4.9 6.1 20.2 23.7 

Zinc                  

(at 1 g/L) 
120.5 147.8 25.0 33.4 184.3 226.4 4.6 4.6 18.6 20.4 

Zinc                        

(at 2 g/L) 
121.7 155.0 25.0 29.9 186.7 236.1 4.6 5.7 18.7 20.6 

Lithovit                  

(at 1 g/L) 
105.0 132.8 24.0 32.1 150.7 157.8 4.03 5.2 17.0 17.7 

Lithovit                 

(at 2 g/L) 
108.9 136.7 21.7 32.9 158.6 169.6 4.1 5.3 17.3 17.9 

Chitosan             

(at 2 g/L) 
103.3 128.3 21.0 28.3 142.9 214.2 3.4 5.0 15.8 17.1 

Chitosan                

(at 4 g/L) 
104.5 130.6 23.3 28.6 149.1 135.3 3.7 5.1 16.3 17.3 

Control 95.5 95.6 19.0 23.6 141.4 123.2 3.3 4.4 15.5 16.9 

LSD at 0.05  23.7 23.7 5.4 6.1 48.9 78.7 0.67 1.31 1.95 4.89 

 

2. Chemical constituents of plant foliage: 

Data presented in Table (3 and 4) show the 

effect of foliar application with studied growth 

stimulants at two concentrations for each source on 

chemical composition of cucumber plants of Craze 

hybrid during the two seasons of study(2019/2020 

and 2020/2021). 

The effect of spraying growth stimulant 

substances, i.e., amino acids (at 0.5 and 1 g/L), 

salicylic acid (at 0.5 and 1 g/L), caboron(at 2 and 4 

ml/L), zinc (at 1 and 2 g/L), chitosan (at 2 and 4 g/L) 

and lithovit (at 1 and 2 g/L), on photosynthetic 

pigments (Chlorophyll a, b and carotenoids), total 

carbohydrates, nitrogen, phosphorus, potassium, 

calcium, zinc and boron content are presented in 

Tables 3 and 4. Obtained results show that all foliar 

sprayed substances significantly increased foliage 

chlorophyll, (a & b) carotenoids, total carbohydrates, 

N%, P%, K, Ca, Zn and B contents compared to the 

control. In this concern, spraying the plants three 

times starting 21 days after planting and every 10 

days interval recorded the highest increments in all 

assayed photosynthetic pigments and N, P, K 

macronutrients as well as total carbohydrates while 

the highest contents in calcium and boron in plant 

foliage were gained by using foliar spray with 

Caboron at 4ml/l. Obtained results are nearly similar 

during both seasons of growth. Such increments in 

photosynthetic pigments and macro-nutrients may be 

due to the role of tested growth stimulants as 

antioxidants, its content of growth substances, its 

effect as anti-diseases infection and consequently 

keeping plant health along with increasing the role of 

assimilation of photosynthetic pigments and 

absorption of macro-nutrients which may be resulted 

in increasing their concentration in plant tissues. In 

this respect, the increments in macronutrients and 

carbohydrates as a result of using amino acids may 

be attributed to the role of such compounds in 

increasing the availability of macronutrients to plant 

absorption and or increasing the passive force in 

plants required for nutrients absorption and 

consequently increased its content in plant foliage. 

Furthermore, such tested organic compounds play a 
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positive role on carbohydrates assimilation through 

the photosynthetic process and consequently 

increased plant foliage. In this regard, similar 

observations were recorded by Bayoumi et al. 

(2009) on cucumber in case of amino acids as well as 

Kazemi (2013) on cucumber and Ibrahim et al. 

(2021) on strawberry in case of zinc and 

Elsharkawy et al. (2017) on cucumber in case of 

calcium and Özkutlu et al. (2017) on cucumber in 

case of boron and finally Abd El-Hady and Abd-

Elhamied (2018) on cucumber in case of chitosan.  

 

Table 3.  Effect of foliar application with some growth stimulants on chemical constituents of plant foliage of 

cucumber plants of Craze hybrid during (2019/2020) and (2020/2021) seasons. 

Treatments 

Chlorophyll A 

(mg/L) 

Chlorophyll B 

(mg/L) 

Carotenoids 

(mg/L) 

Carbohydrate (%) 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

1
st
 

Season 

2
nd

 

Season 

Caboron                  

(at 2 ml/L) 
2.06 2.29 1.28 1.36 1.44 1.49 12.95 14.13 

Caboron                   

(at 4 ml/L) 
2.12 2.35 1.34 1.41 1.48 1.54 13.14 14.36 

Salicylic acid                    

(at 0.5 g/L) 
1.92 2.17 1.19 1.27 1.37 1.39 12.32 13.74 

Salicylic acid                         

(at 1 g/L) 
1.96 2.22 1.22 1.32 1.41 1.46 12.68 13.92 

Amino acids           

(at 0.5 g/L) 
2.37 2.56 1.45 1.53 1.61 1.74 13.72 15.15 

Amino acids           

(at 1 g/L) 
2.46 2.78 1.58 1.67 1.65 1.79 14.54 15.67 

Zinc                       

(at 1 g/L) 
2.24 2.44 1.37 1.46 1.53 1.61 13.21 14.43 

Zinc                        

(at 2 g/L) 
2.31 2.49 1.40 1.48 1.56 1.65 13.59 14.82 

Lithovit                  

(at 1 g/L) 
1.81 1.90 1.09 1.18 1.27 1.30 11.67 12.47 

Lithovit                 

(at 2 g/L) 
1.88 2.07 1.13 1.23 1.32 1.36 11.91 12.75 

Chitosan             

(at 2 g/L) 
1.71 1.81 1.03 1.10 1.21 1.23 11.47 11.98 

Chitosan                

(at 4 g/L) 
1.79 1.86 1.08 1.12 1.26 1.27 11.32 12.31 

Control 1.56 1.63 0.96 1.05 1.11 1.15 10.26 10.72 

LSD at 0.05 

for: 
0.10 0.13 0.26 0.12 0.10 0.05 0.69 1.30 
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Table 4. Effect of foliar application with some growth stimulants on chemical constituents of plant foliage of 

cucumber plants of Craze hybrid during (2019/2020) and (2020/2021) seasons. 

Treatments 
N (%) P (%) K (%) Ca (%) Zn (ppm) B (ppm) 

1
st
 2

nd
 1

st
 2

nd
 1

st
 2

nd
 1

st
 2

nd
 1

st
 2

nd
 1

st
 2

nd
 

Caboron                   

(at 2 ml/L) 
2.47 2.64 0.38 0.41 2.52 2.61 1.05 1.24 51.90 55.30 71.30 75.20 

Caboron                   

(at 4 ml/L) 
2.53 2.70 0.40 0.44 2.55 2.63 1.12 1.28 53.20 57.40 74.50 78.60 

Salicylic acid                   

(at 0.5 g/L) 
2.40 2.56 0.43 0.47 2.61 2.72 0.87 1.02 56.60 59.70 63.20 67.50 

Salicylic acid                

(at 1 g/L) 
2.45 2.72 0.46 0.49 2.67 2.74 0.92 1.05 58.30 61.20 65.40 69.30 

Amino acids 

(at 0.5 g/L) 
2.67 2.94 0.44 0.50 2.63 2.80 0.81 0.92 61.40 63.60 66.70 71.10 

Amino acids 

(at 1 g/L) 
2.75 2.92 0.48 0.53 2.71 2.86 0.84 0.97 63.20 65.70 68.50 72.60 

Zinc                

(at 1 g/L) 
2.59 2.75 0.32 0.38 2.38 2.52 0.73 0.80 64.70 66.8 60.40 63.70 

Zinc                        

(at 2 g/L) 
2.62 2.81 0.35 0.40 2.43 2.56 0.77 0.85 67.10 69.50 61.90 65.20 

Lithovit                  

(at 1 g/L) 
2.32 2.46 0.31 0.34 2.35 2.44 0.98 1.12 47.50 51.90 57.80 62.10 

Lithovit                 

(at 2 g/L) 
2.36 2.51 0.33 0.36 2.41 2.47 1.03 1.17 49.20 52.40 59.20 65.30 

Chitosan             

(at 2 g/L) 
2.25 2.35 0.27 0.30 2.12 2.31 0.71 0.75 45.80 49.30 54.90 58.40 

Chitosan                

(at 4 g/L) 
2.29 2.38 0.29 0.32 2.24 2.36 0.73 0.78 46.40 50.10 55.60 60.30 

Control 2.17 2.24 0.24 0.28 2.01 2.18 0.69 0.74 42.50 45.60 53.50 56.80 

LSD at 0.05 

for: 
0.11 0.15 0.03 0.04 0.07 0.06 0.05 0.08 3.11 2.34 2.89 2.54 

 

3. Total fruit yield and its components: 

Data tabulated in Table (5) show cleary the 

effect of foliar application with some growth 

stimulants such as amino acids, salicylic acid, 

caboron, zinc, chitosan and lithovit at two 

concentrations for each source on fruit yield  of 

cucumber plants of Craze hybrid during the two 

seasons of study (2019/2020 and 2020/2021). Such 

data in Table (5) indicate that number of fruits/plant, 

fruit yield/plant fruit yield/m
2
 were positively 

affected due to spraying the plants with all tested 

growth stimulants compared with the control 

treatment. Obtained results were nearly similar 

during the two seasons of study. In this connection, 

the highest number of fruits/plant, fruit yield/plant 

fruit yield/m
2 

were obtained as a result of spraying 

plants with caboron either at 2 or 4ml/l  every 10 

days interval starting 21 days from transplanting. In 

addition, treating cucumber plant with amino acids 

ranked second followed by salicylic acid with 

significant differences between both substances and 

caboron. In this respect, the effect of either lithovit or 

chitosan concerning yield components lay in among 

caboron, amino acids and salicylic acid on one side 

and unsprayed control treatment which produced the 

least yield components during both season on the 

other side. Such increments in fruit yield components 

due to treating the plants with tested natural products 

were connected with their effect on increasing the 

vegetative growth parameters (Table, 1), 

photosynthetic pigments and macro-nutrients 

(Tables, 2 and 3) which might affect plant growth 

and in turn increased its productivity. Also using 

such tested growth stimulants reduced the infected 

fruit percentages and number of days elapsed to 

flower anthesis and consequently increased the early 

and marketable produced yield. Furthermore, the 

higher yield in case of using caboron may be 

attributed to the role of calcium and boron in 

translocation of produced photosynthetic assimilates 

and its accumulation in storage organs (fruits) and in 

turn increase the number, weight and size of fruits 

which consequently positively affected produced 

yield. Also such increases are connected with the 

increase in vegetative growth which might be 

connected greatly with the productivity of plant. 

Obtained results are in parallel to those reported by 

Bayoumi (2009), Fahmy (2012), Shehata et al. 

(2016) on cucumber in case of amino acids, Kazemi 

(2013) on cucumber as well as Ibrahim et al. (2021) 

on strawberry in case of zinc and Siddique et al. 

(2017) on cucumber in case of calcium. In addition, 

Bragg et al. (2008), Esringu et al. (2011), Kazmi 

(2014), Rahman et al. (2016), Ahmadi et al. (2018), 
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Rosa et al. (2018) on strawberry in case of boron, 

Bayoumi (2009) in case of salicylic acid, Pieta et al. 

(2003), Abu-Muriefah (2013) on bean and Kamel 

(2013) on pea plants in case of chitosan and Byan 

(2014) on snap bean in case of lithovit, came to 

similar conclusion. 

 

 

Table 5. Effect of foliar application with some growth stimulants on fruit yield and its components of cucumber 

plants of Craze hybrid during (2019/2020) and (2020/2021) seasons. 

Treatments 
No. fruits/plant Total yield/plant (kg) Yield/m

2
 (kg) 

1
st
 season 2

nd
 season 1

st
 season 2

nd
 season 1

st
 season 2

nd
 season 

Caboron                            

(at 2 ml/L) 
34.6 41.5 3.61 3.76 14.44 15.04 

Caboron                          

(at 4 ml/L) 
38.0 40.1 4.11 3.84 14.80 15.36 

Salicylic acid                                 

(at 0.5 g/L) 
37.0 42.9 3.34 3.49 13.37 13.96 

Salicylic acid                            

(at 1 g/L) 
36.7 43.5 3.41 3.54 13.62 14.16 

Amino acids                

(at 0.5 g/L) 
36.9 44.9 3.48 3.68 13.91 14.72 

Amino acids                

(at 1 g/L) 
36.3 44.3 3.56 3.71 14.21 14.84 

Zinc                                   

(at 1 g/L) 
36.2 41.5 3.05 3.27 12.19 13.08 

Zinc                        

(at 2 g/L) 
35.8 41.8 3.06 3.33 12.25 13.32 

Lithovit                        

(at 1 g/L) 
33.9 40.0 3.23 3.41 12.92 13.64 

Lithovit                          

(at 2 g/L) 

32.9 

 

39.3 

 
3.35 3.45 13.36 13.80 

Chitosan                           

(at 2 g/L) 
37.7 43.3 2.72 3.04 10.85 12.16 

Chitosan                           

(at 4 g/L) 
39.7 39.6 2.98 3.11 11.93 12.44 

Control 36.7 48.7 2.63 2.75 10.51 11.00 

LSD at 0.05 for: 3.83 8.01 0.37 0.08 0.41 0.34 

 

4. Physical fruit quality: 

Data recorded in Table (6) show the effect 

of foliar application with studied growth stimulants 

at two concentrations for each source on physical 

fruit quality  of cucumber plants of Craze hybrid 

during the two seasons of study (2019/2020 and 

2020/2021). 

With regard to the effect of tested foliar 

spray substances (Table 6), data  reveal that spraying 

plants three times with caboron at 2 or 4 ml/l, 

salicylic acid at 0.5 or 1 g/L,  amino acids at 0.5 or 1 

g/L, Zinc at 1 or 2 g/L, Lithovit at 1 or 2 g/L and 

chitosan at 2 or 4 g/L  every 10 days interval starting 

21 days after transplanting significantly increased 

average fruit length, diameter, weight and firmness 

compared with the control treatment. In addition, 

treating plants with caboron, especially at its higher 

rate (4 ml/L) exceeded all other tested natural 

substances and the control treatment during both 

season of growth. In this regard, the increment in 

fruit quality characteristics due to the application of 

caboron as a foliar spray may be due to its content of 

macro and micro elements, especially Ca, K and B 

which might be considered as the determintal factors 

affecting fruit quality including fruit firmness. 

Obtained results regarding caboron affect are in line 

with those reported by Al-Hamzawi (2010), El-

Gawad (2013), Ekinci et al. (2015), Siddique 

(2017), Bommesh et al. (2017) and Ibrahim et al. 

(2021) regarding the positive effects of both Ca and 

B minerals on many physical properties of the fruits 

of various vegetable crops. Such increment in fruit 

parameters due to salicylic acid treatment may be 

attributed to its role on physiological and 

biochemical processes including photosynthesis, ion 

absorption, membrane permeability and enzyme 

activity which might led to the increase in up taking 

essential and absorbing water by roots which in turn 

increased fruit size (Preciado – Rangel et al. (2019) 

and Abbasi (2020). Similar observations were 

recorded by Fahmy (2012) and Shehata et al. (2016) 

on cucumber in case of amino acids, Kazemi (2013) 

on cucumber and Ibrahim et al. (2021) on 

strawberry in case of zinc, Kamel (2013) on pea in 



2         Bahloul, H. H. E.  et al .  

 

Annals of Agric. Sci., Moshtohor, Vol. 59 (4) 2021 

case of chitosan and Byan (2014) on snap bean in case of lithovit.  

 

 

Table 6.  Effect of foliar application with some growth stimulants on fruit physical characteristics of cucumber 

plants of Craze hybrid during (2019/2020) and (2020/2021) seasons. 

Treatments 

Fruit length (cm) 
Fruit diameter 

(cm) 
Fruit weight (g) 

Fruit firmness 

(g/cm
2
) 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

Caboron                   

(at 2 ml/L) 
15.7 14.7 3.4 2.7 104.3 91.4 281 316 

Caboron                  

(at 4 ml/L) 
16.7 15.4 3.42 2.8 108.2 97.2 292 311 

Salicylic acid                          

(at 0.5 g/L) 
15.2 14.7 3.1 2.7 90.4 81.4 251 274 

Salicylic acid                             

(at 1 g/L) 
15.3 14.7 3.1 2.7 92.9 81.6 255 281 

Amino acids                

(at 0.5 g/L) 
15.2 14.7 3.1 2.7 94.4 83.11 239 259 

Amino acids              

(at 1 g/L) 
15.4 14.7 3.2 2.7 98.1 85.4 247 266 

Zinc                            

(at 1 g/L) 
14.3 14.2 3.0 2.6 84.2 78.9 236 248 

Zinc                        

(at 2 g/L) 
14.6 14.3 3.1 2.6 85.5 80.1 240 255 

Lithovit                  

(at 1 g/L) 
15.6 14.8 3.3 2.7 99.3 87.8 268 287 

Lithovit                 

(at 2 g/L) 
15.6 14.8 3.3 2.7 101.8 89.2 276 294 

Chitosan             

(at 2 g/L) 
14.2 13.8 3.0 2.5 72.1 70.5 228 239 

Chitosan                

(at 4 g/L) 
14.1 14.1 3.0 2.5 75.2 78.9 231 243 

Control 13.9 13.6 3.0 2.4 71.7 57.4 227 235 

LSD at 0.05 for: 0.34 0.88 0.16 0.28 2.16 16.08 8.55 10.96 

 

 

5. Chemical fruit quality: 

Data presented in Table (7) indicate the 

effect of foliar application with studied growth 

stimulants at two concentrations for each source on 

chemical constituents of fruits, i.e., TSS%, vitamin C 

and total, reducing, as well as non-reducing sugars 

percentages of cucumber fruits of Craze hybrid 

during the two seasons of study (2019/ 2020 and 

2020/ 2021). 

Concerning the effect of foliar spray 

treatments, the same data in Table 7 show that 

spraying cucumber plants three times starting 21 

days after transplanting and every ten days interval 

with caboron at 2 andc4 ml/l, salicylic acid at 500 

and 1000 ppm,  amino acids at 0.5 and 1 g/L, Zinc at 

1 and 2 g/L, Lithovit at 1 and 2g/L and chitosan at 2 

and 4 g/L  significantly increased the concentrations 

of assayed organic constituents of fruits  i.e., total 

soluble solids (T.S.S), vitamin C, reducing, non-

reducing and total sugars compared to the control 

treatment during both season of study. In this regard, 

the highest concentration in all the assayed organic 

constituents was recorded in case of using caboron 

followed by amino acids and salicylic acid in a 

descending order, respectively. Such enhancing 

effect due to using such tested growth stimulants on 

measured chemical constituents may be attributed to 

its positive effects on photosynthetic rates which in 

turn might affect the accumulation of such  chemical 

compounds induces in storage organs (plant fruits). 

Obtained results are coincided with those reported by 

Kowalzyk and Zielony (2008), Shehata et al. 

(2016) and Bommesh et al. (2017) in case of amino 

acids, Kazemi (2013) and Ibrahim et al. (2021) in 

case of zinc, Abd El-Hady and Abd-Elhamied 

(2018) in case of chitosan and Raven (2003) in case 

of lithovit.
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Table 7.  Effect of foliar application with some growth stimulants on fruit chemical components of cucumber 

plants of Craze hybrid during (2019/2020) and (2020/2021) seasons. 

Treatments 

TSS (%) 
Vit. C 

(mg/100g) 

Total sugars 

(%) 

Reducing 

sugars (%) 

Non reducing 

sugars (%) 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

1
st
 

season 

2
nd

 

season 

Caboron                   

(at 2 ml/L) 
5.13 5.27 21.60 23.63 3.80 3.87 3.66 3.69 0.13 0.17 

Caboron                   

(at 4 ml/L) 
5.33 5.53 23.10 26.90 3.82 3.88 3.67 3.69 0.14 0.18 

Salicylic acid                   

(at 0.5 g/L) 
4.90 5.10 18.70 18.90 3.69 3.77 3.56 3.62 0.12 0.14 

Salicylic acid               

(at 1 g/L) 
4.97 5.17 19.50 20.20 3.78 3.83 3.62 3.65 0.15 0.17 

Amino acids  

(at 0.5 g/L) 
5.00 5.17 20.10 21.50 3.79 3.84 3.64 3.67 0.14 0.16 

Amino acids 

(at 1 g/L) 
5.00 5.23 20.90 22.10 3.79 3.85 3.64 3.67 0.14 0.17 

Zinc                

(at 1 g/L) 
4.80 5.02 17.50 17.90 3.61 3.71 3.47 3.58 0.13 0.12 

Zinc                        

(at 2 g/L) 
4.87 5.07 18.20 18.50 3.69 3.74 3.56 3.60 0.12 0.13 

Lithovit                  

(at 1 g/L) 
4.77 5.00 15.80 16.30 3.57 3.59 3.44 3.47 0.12 0.11 

Lithovit                 

(at 2 g/L) 
4.77 5.00 16.40 17.20 3.59 3.61 3.48 3.47 0.10 0.13 

Chitosan             

(at 2 g/L) 
4.53 4.67 13.10 13.90 3.19 3.24 3.05 3.08 0.13 0.15 

Chitosan                

(at 4 g/L) 
4.77 4.93 13.70 14.60 3.36 3.43 3.21 3.29 0.14 0.13 

Control 4.30 5.10 12.50 12.80 3.13 3.18 2.99 3.04 0.13 0.13 

LSD at 0.05 0.21 0.25 1.74 1.46 0.26 0.35 0.26 0.35 0.01 0.01 

 

 

Conclusion 

Under such conditions of the experiment 

foliar spray with Caboron solution at 4ml/l or 

amino acids at 1g/L three times every 10 days 

interval starting 21 days form transplanting were 

the most affective agricultural strategy for 

increasing vegetative growth, total fruit yield with 

best qualities. 
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تأثير بعض محفزات النمو على النمو الخضرى والقدرة الانتاجية ومواصفات الجودة فى نباتات الخيار النامية 
 تحت ظروف البيوت المحمية

 نادية سعد عبد الرزاق شفشق   هدير همام الطوخى بهلول
 محمد السعيد أحمد زكى                      مهران مختار محمد النجار                                  

جامعة بنها –كلية الزراعة  –قسم البساتين   
 

فى الصوبة البلاستيكية بمزرعة بحوث الخضر  9191/9190و  9102/9191أجريت تجربة حقلية خلال الموسم الشتوى لعامى  
و  0جم/لتر ، والزنك بمعدل  0و  1.0زراعة جامعة بنها  لدراسة تأثير الرش الورقي ببعض محفزات النمو مثل الأحماض الأمينية بمعدل بكلية ال

جم/لتر ، والليثوفيت  4و  9جم/ لتر، والشيتوزان بمعدل  0و  1.0مل/لتر، وحمض الساليسيليك بمعدل  4و  9جم / لتر، والكابورون بمعدل  9
 –التركيب الكيميائى للمجموع الخضرى  –( على النمو الخضري المقطر جم / لتر بالإضافة إلى الكنترول )الرش بماء الصنبور 9و  0بمعدل 

صفات الجودة الطبيعية والكيميائية للثمار. تم تصميم التجربة بنظام القطاعات الكاملة العشوائية فى ثلاث مكررات  -المحصول الثمرى ومكوناته  
جم/لتر أعطت أعلى القيم لجميع الصفات الخضرية  0خلال موسمى الزراعة. أظهرت النتائج أن معاملة النباتات بالأحماض الأمينية بمعدل وذلك 

د أكبر عد والكلوروفيل أ و ب والكاروتينيدات ومحتوى النيتروجين والفوسفور والبوتاسيوم  والكربوهيدرات الكلية. علاوة على ذلك ، تم الحصول على
جمالي محصول المتر المربع من الثمار بأفضل جودة ،  نتيجة رش نباتات الخيار بالكابورون بمعدل  مل /  4من الثمار/نبات، ومحصول النبات وا 

  يومًا من الزراعة. 90أيام تبدأ من  01مرات كل  3جم/ لتر  0لتر أو الرش بالأحماض الأمينية بمعدل 
.الشيتوزان ، الليثوفيت ، حمض السالسيلك ، الأحماض الأمينية محفزات النمو،: الكلمات المفتاحية  

 
                                                                                                                       


